Biochemical investigations done on the blood and urine of currently healthy, uncomplicated patients previously treated by either proctocolectomy and ileostomy or colectomy and ileorectal anastomosis for ulcerative colitis were compared with estimations on matched controls. The most striking finding was the reduced urine volume, and to a lesser extent its sodium content, in patients with ileostomies. The urinary pH indicated persistent acidity in postoperative patients but this was also a remarkably constant feature in control subjects. These findings are in agreement with other studies related to the occurrence of urinary calculi after colectomy and ileostomy, and are consistent with the contention that there is a lower incidence of calculi after ileorectal anastomosis.
Introduction
Over the past 10 years an association between urinary calculi and ulcerative colitis has been suggested-whether treated medically (Deren et al., 1962; Bennett and Hughes, 1972) or by colectomy and ileostomy (Deren et al., 1962; Maratka and Nedbal, 1964; Bennett and Jepson, 1966; Gelzayd et al., 1968; Ritchie, 1971; Bennett and Hughes, 1972) . Bennett and Hughes (1972) reported a survey of 458 pationts treated for ulcerative colitis either medically or surgically by colectomy and the establishment of an ileostomy. They found that the incidence of associated uxinary calculi rose from albout 4% in the first group of paitients to about 8% in those treated surgically. Though this has not been the experience of all groups (Edwards and Truelove, 1964; Goligher et al., 1968; Daly, 1968 ) the balance of evidence does suggest that in some countries at least this problem does exist. It has generally been attributed to the excessive loss of fluid and electrolytes from the ileostomy, and because of this geographic and dietary factors may also be important.
Despite the evidence for an increased incidence of urinary calculi in patients with ileostomies, similar findings have not been consistently noted in patients after colectomy and ileorectal anastomosis. Maratka and Nedbal (1964) specifically stated that they had not seen this complication after ileorectal anastomosis; however, Watts and Hughes (1970) , reviewing 81 patients after ileorectal anastomosis within the same community as those surveyed by Bennett and Hughes (1972) , noted urinary calculi in four. It may well be, of course, that the reduced fluid and electrolyte loss after conservation of the rectum correspondingly reduces the risk of calculus formation.
The reports by Gallagher et al. (1962) , Bennett and Jepson (1966) , Clarke et al. (1967) , and Clarke and McKenzie (1969) Bennett and Jepson (1966) and Clarke and McKenzie (1969) suggested that a lowered pH may be of particular importance in the higher incidence of uric acid calculi in these patients. If these biochemical changes do have aetiological significance, and indeed there is no increased incidence of calculi among patients treated by ileorectal anastomosis, then this reduced risk may be reflected in a study of the biochemical parameters. With this in mind the present investigations were undertaken in two groups of patients; one after a proctocolectomy and ileostomy, and the other after colectomy with ileorectal anastomosis. Otherwise healthy, well-adjusted patients without underlying disease were studied with particular reference to the serum and urinary electrolytes and uric acid, and also the urine volume and pH. The results in both groups were compared with similar estimations on the third or control group of healthy people.
Materials and Methods
Twenty patients were included in each of the three groups under investigation. The age and sex incidence of the patients in the control group closely resembled that of the other two groups (table I). The studies were undertaken during the winter and spring months to avoid possible effects of the hot Australian summer. Urinary Studies.-Two 24-hour specimens of urine were collected while undertaking normal activities as an outpatient. Urine was collected in special plastic containers with toluene added as a preservative. The specimens were returned as soon as possible for measurement and biochemical analysis. Investigations were: 24-hour urinary volume, concentration and total daily urinary output of sodium, chloride, calcium, potassium, and uric acid. The patients were also instructed in the use of pH papers for the further investigation of their urine, and provided with a special chart on which they were asked to record the urinary pH at least twice daily (but more often if possible) for a total period of two weeks. These measurements were made preferably in the morning and again in the evening. The accuracy of the pH papers was checked in the laboratory against a pH meter and was found to be satisfactory within the range under investigation (pH 3-9 to 6 9). In addition four samples of fresh urine were tested by pH papers and the pH meter simultaneously, and the readings found to be identical. The patients being investigated proved to be completely reliable with regard to measurement of pH and the collection and return of urine samples.
Blood Studies.-Two samples of blood were collected-one at the time of the first interview, and the second when the urine samples were returned. Serum levels of calcium, magnesium, sodium, potassium, chloride, and urea and uric acid were measured.
Biochemical Methods.-The sodium and potassium were measured by flame photometry. The serum chloride and urea were estimated by standard autoanalyser techniques and the calcium by atomic absorption photometry. The serum uric acid was measured by the method of Lofland and Grouse (1965 Blood Studies.-The serum sodium, potassium, calcium, chloride, urea, and uric acid levels in the three groups were also, in close agreement (table IV) . Hence, as well as being unable to find any variation from the normal subjects we were also unable to find any difference between the two postoperative groups.
Discussion
In assessing these results it must be remembered that all investigations were carried out on patients without complications and who were apparently healthy and active. These patients probably represent some of the best results, and any biochemical abnormalities occurring after operation would be less evident in this group than in others with definite complications particularly those relating to fluid and electrolyte disturbances.
Only the total 24-hour urinary output in the group of patients with ileostomies was shown to differ significantly from the control subjects and from the patients with iLeorectal anastomoses. This must be due to the increased fluid loss from the ileostomy, and is in keeping with earlier studies. It was interesting to see that a significant reduction did not occur in patients after ileorectal anastomosis, though the large standard deviation indicates that at least some patients did have appreciably lowered urinary volumes-consistent with the generally accepted fact that patients in whom the rectum has been conserved lose less fluid in the faeces than those with ileostomies. The resulting increased urinary concentration in patients with ileostomies-a feature which is common, well-marked, and may persist virtually unchanged for many years-may be the most important aetiological factor in urinary stone formation. It is also a factor which is likely to show some degree of variation with climate and diet, and which may therefore account for geographical differences in this postoperative phenomenon.
With regard to the urinary composition, there was very little difference between the daily output of the various electrolytes in the three groups. Though the mean 24-hour output of sodium in patients with ileostomies was appreciably lower than that in control subjects this difference was not significant. The lowest level obtained in the control groups was 86 mmol./24 hr whereas the lowest value recorded in the ileostomy group was 20 mmol/24 hr and in the ileorectal group 5 mmol/24 hr. Also it was found that three patients with ileostomies and two patients with ileorectal anastomoses excreted less than 50 mmol of sodium in their urine per day. Though this change was not as general or as pronounced as might have been expected it is certainly in keeping with the findings of previous authors, (Gallagher et al., 1962; Clarke et al., 1967; Clarke and McKenzie 1969) . Such reduction as does exist is greater among patients with ileostomies than those with ileorectal anastomoses. Bennett and Jepson (1966) and Clarke and McKenzie (1969) felt that the lowered urinary sodium and lowered urinary pH may be of particular importance in the production of uric acid stones in patients with ileostomies. Our investigations, however, do not substantiate these earlier claims. Though patients with ileostomies and ileorectal anastomoses all passed persistently acid urine, so too did the control subjects. Admittedly the patients were responsible for the measurement of urinary pH, but they proved reliable and the accuracy of the pH papers was double It would therefore seem that a reduction in urine volume is the most important postoperative finding, and that this is sometimes associated with reduction in the amount of sodium excreted in the urine. With regard to these two parameters, differences exist between patients with ileostomies and those with ileorectal anastomoses. These variations may well account for the apparent difference in incidence of postoperative stone formation. Persistent acidity of the urine is thought to be less important than previously claimed, while variations in the total daily output of uric acid and composition of the blood do not seem to have any significance at all.
Introduction
The development of inert plastic intrauterine devices (I.U.D.s) which could be manipulated into a linear introducer and inserted in the uterus without anaesthetic has been a significant advance in contraceptive practice. However, their Levit, 1970) . As some of the evidence relating to the mode of action of the I.U.D. suggested that the extent of endometrial coverage was a significant factor, a device, the Dalkon Shield, was designed with this objective as well as minimizing the risk of expulsion, while at the same time its flat shape was intended to reduce the risk of a disturbing level of abnormal bleeding (Davis, 1971) . The initial clinical trials were most encouraging with a pregnancy rate of 1-1% and an expulsion rate of 2-3% and an acceptable bleeding pattern (Davis, 1970) . Since these data were produced by the clinics involved in its development, however, an independent study seemed appropriate.
The Device
The Dalkon Shield is a light, flexible device which conforms to the shape of the average uterine cavity. It consists of a thin, central shield-shaped membrane to increase endometrial contact and has lateral series of small fins, which are designed to promote retention and are thought to permit its accommodation to variations in uterine shape.
The Shield is made of polyvinylacetate and contains barium sulphate for location by x-ray film, together with copper powder and anhydrous cupric sulphate. The addition of copper increases the strength of the plastic. The average standard Shield contains 1-6 mg copper but only a small proportion (0-015 mm2) is exposed on the surface. Dissolution studies indicate that less than 5% of the total copper is released.
